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Abstract
Kolmogorov’s hypothesis for the presence of an inertial subrange exhibiting a power law scaling of -5/3 is one
of the most widely recognized concepts in the fluid dynamics and remains an integral component of our
general understanding of the turbulent cascade from energy-containing eddies to dissipation scales. While
his theories have been debated since their proposal, its practical application to an observed turbulent field
remains hampered by the lack of a systematic approach for identifying the bandwidth of this critical subrange.
Within the atmospheric boundary layer literature, decades of studied has not yielded a standardized
approach and the various methods reported appear ad hoc. This creates a significant hurdle to the
applications of Kolmogorov’s theory to atmospheric boundary layer turbulence and the inter-comparison
between disparate data sets. As part of a recent major field campaign conducted from the unique ocean-
going platform the R/P FLIP, we developed the algorithm for robust identification of the inertial subrange
(ARIIS) to study the inertial subrange characteristics within the atmospheric surface layer. ARIIS is a novel
approach that explicitly uses the isotropic relationship between transverse velocity components to identify the
onset and extent of the inertial subrange in the variance spectrum. After identifying the most plausible
subrange bandwidth, ARIIS uses a robust, iterative fitting algorithm to derive an empirical estimate of the
spectral slope, which can be compared to Kolmogorov’s expected -5/3 value. This presentation will discuss
the implementation of ARIIS and describe the results of using this new method to conduct a systematic
evaluation of Kolmogorov’s inertial subrange theory within the marine atmospheric surface layer using the
FLIP data. Our findings provide compelling evidence for conditions where the inertial subrange slope
diverges from -5/3, indicating that some other process(es), e.g. surface gravity waves, may play an integral
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